This study demonstrates that elution of enteroviruses from a mixture of primary-and activated-sludge solids with beef extract at pH 9.2 ± 0.2 may be less efficient than elution with beef extract at pH 7.2 ± 0.2 and that elution of enteroviruses from extended-aeration-sludge solids with beef extract is at best no more efficient at pH 9.2 ± 0.2 than at pH 7.2 ± 0.2. Thus, the common practice of adjusting the pH of beef extract used for eluting enteroviruses from the natural neutral level of the elutant to alkaline levels is unnecessary and probably undesirable.
First reported as an enterovirus elutant 2 decades ago (3), beef extract has become the most widely used elutant for enteroviruses adsorbed on filters or on solids in environmental samples. The Environmental Protection Agency method for recovering viruses from sludges provides for elution at pH 7.0, because early studies showed efficient recoveries of enteroviruses at this pH from membrane filters that had adsorbed viruses from environmental waters (2, 3) . Over the years, many studies with strongly alkaline virus elutants established that enteroviruses could be eluted from various types of filters at high pH levels without beef extract (cf. reference 14) , and it became common practice to elevate the pH of beef extract preparations used for eluting viruses (4). However, no data have been reported that indicate that enteroviruses are eluted from sludges in greater numbers by alkaline beef extract than by pH-neutral beef extract.
The experiments reported herein were undertaken to determine the optimum elution pH of beef extract for recovering viruses from sludges. Raw on a magnetic stirrer, the pH of each sludge was reduced to 3.5 with 5 M HCl. The salted, acidified sludges were stirred for 30 min longer and centrifuged at 1,000 x g for 30 min. The supernatants were poured off, and the solids from each sample were mixed on a magnetic stirrer for 30 min with 100 ml of 10% beef extract (lot no. 07037; GIBCO Laboratories).
The pH of each sludge solid-10% beef extract mixture was adjusted to 7.2, 9.2, or 10.2 with 5 M HCI or with 5 M NaOH, as appropriate, as mixing began. After being mixed, each mixture was centrifuged for 30 min at 1,000 x g, and the solids were discarded. The beef extract eluates were frozen at -70°C until the day on which they were assayed. Then, the eluates were thawed in cold water and centrifuged at 9,000 x g for 30 or 60 min. The time of centrifugation was not a significant factor. Solids were discarded, and the viruses in the supernatant were assayed by the plaque technique (8 Although the early studies in which beef extract was used as an enteroviral elutant were done at neutral pH levels (2, 3), most such studies since that time were done at a pH of 9 or sometimes higher (cf. references 6 and 9-13). Although NOTES the optimal elution pH for enteroviruses from filters may differ from the optimal pH for elution from sludge solids, such a difference does not seem likely, according to the available data. We have known for many years that beef extract at neutral pH could elute 100% of several enteroviruses adsorbed to cellulose nitrate membrane filters (2) . The present study shows that at least with a mixture of primary and activated sludges (Table 1 ) and with extended-aeration sludge ( Table 2) , elution of enteroviruses with beef extract at neutral pH is no less effective than elution at pH 9.2 + 0.2. Moreover, at least with a mixture of primary and activated sludges, the enteroviral-elution effectiveness of beef extract may be markedly reduced by a toxic factor produced in orimary or activated sludge at higher pH levels. It may well be that in the pH 7 to 9 or 10 range, it does not make much difference at which pH beef extract is used for eluting enteroviruses from environmental solids or from filters, except perhaps when toxic factors are produced at elevated pH levels. It seems most sensible in such a situation to elute enteroviruses at neutral pH levels, at which the viruses are most stable.
